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(54) HERBICIDE COMPOSfTTON 

(57) A mixture of a compound represented by the formula (1) and at least one compound selected from the group 
consisting of phenrrwdipham^ 
beet and has excellent properties. 
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Description 

Tcr r UMtHAL FIELD 

^present invert^ 
tain type of heitfckte as active ingredients, 

a ^fKflff^ JNDAm ' 

The compound 'epwented* ^J2£2 ^A«^^P9^11 *»l«^^ shwan 
oound [1)1. which was <fcck*ed in Irrternabonal Patent *PP**™ a[V , hf-adjo^-d weeds such as 

> sate for sugar beet, but does nrt have nwchefledonsonwbroad^eevedweeo^ 

r tr ^ T n-< 0CH3 

^S^M-S0 2 NHCNH-</ Si < 1} 
0 N=< 

OCHj 



On1h.<^h^ *. expound r^e^^ 
(2)].?. corpo^ represented by *e fcrmrfc (3) ft. H^HEE 

effect on Grarrinaceous *eed* or seme broad-leaved weeds. 



CH 3 OCNH^^OCNH-/~S (2) 
U M CH 3 



CH 3 

, rr cH3 

l *^O^OC 2 H 5 



CH 3 S0 2 0y^ X 
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0 NH 2 

O-TVcH, (5) 
\=/ N-N 

^V C ° 2CH3 N(CH 3 ) 2 

y^SOjNHCNH-^ X N (6) 
CH 3 6 N=( 

OCH 2 CF 3 



DISCLOSURE OF THE IIWENTPM 

The present Inventors found confined use ol conpound (1) and least w 

^^T£ 0t f!i.^ con ^P° und C3>. conr^ounrf K). corr^pound (S) and omnpound C6> "at only corr^>ensatM for 
ttwdrawbactaolthefndiv^^ 

and simultaneous control of Graminaceous weeds and broacHeaved weeds. The present invention has been accom- 
plished cxi the basis of this dsccwy. 

The wnimon name of compound (2) in the present invention is phenmedipham. the common name of compound 
(3)isethofuniesaie.thecormOT 

mHroa and the common name of compound (6) is Wtusutfuron-methyi pest name DPX-66037). 

In addition to compound (2). compound (3), compound (4), compound (5) and compound (6), the following com- 
pounds may be mentioned as a herbicide which can be used in corrtaation with compound 0 
mutations wffl be given later in Fdmulation Examples 26 to 39. 

It is also possible to add one or two of the WtowingcoiTpourxfetoarnix^ 
pound selected from the group consisting of compound (2), compound (3) , compound (4). compound (5) and com- 
pound (6). 

Desmecflpham (comm on name), cydoate (common name), tiaJbte (common name), lenadl (common name), 
TCA, pebulate (common name), endothaJ (common name), EPTC. ftuaatop-P-butyt (common name), sethaxydfci 
(common Jiame), hatoxytop-melhyl (common name), ctfzaJotopHrthyl (common name), trif turalln (common name), diet- 
hatyi-ethyl (corwnon name) and the fike r^^ 
ton Exampiee 40 to 56. 

Additkw of such a chamicaJ to corpour^ 
expected to lead to lor instance, a broad weeding spectrum, a reduced appfcatJon dose and persistent hsrWddaJ 
effect 

In the present Invention, compound (1) and one of compounds (2) to (6) are used In an appropriate ratio selected 
from such a range that trie two chemicals do not impair each other's performance. 

For example, one of compounds (2) to (6) it used preferably in an arnotirac* from 0.01 to 
preferably from 0.1 to 100 parts by weight per 1 part bywtip^cJoompound(l). 

When the herbidda] composition of the present invention is used as a herbicide, it is usually mixed with a suitable 
cam-er, for Instancy a soW carrier such as c^ 

such as water, an aicohoi (such as bopropanol, butane* benzyl alcohol or furfuryf alcohol), an aromatic hydrocarbon 
(such as toluene or xylene), an ether (such aa an anisole), a ketone (such as cydohexanone or isophorone), an ester 
(such as butyl acetate), an acid amide (such as N-methytpyrrdidone) or a halogenated hydrocartrcn (such as c«c~ 
robenzene). If desired, a surfactant, an emuteifler, a dispersing agent a penetrating agent a spreader, a thickener, an 
amffreeangagerrt.ananticaJdngagenta 

formulation, an emufcfflabls concentrate, a wettable powder, a dry f towabte, a flowable, a dust or a granule. 

The hwbJddaJ composition of the present invention is fairly safe for sugar beet and effectively controls Gramlna- 
ceous weeds and broad-leaved weeds, which are hamiful to cuitrvation of sugar beet 

Now, examples of formulations of the heroWdai composition of the present invention will be given below. However, 
it should be understood that the present invention Is by r»rneararesttrt 
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In the following , "parts' means "parts by weight". 
[Formuiafion Example 1]WettaWB powder 



TO 



15 



Compound (1) 
Compound £) 

Zeolite PFP (Tradename for a tao&vtype day. manufactured by ZeeWHe Industries, Ca. Ud.) 
Sorpoi 5050 (Trad ename tor an anionic surfactant manufactured by Toho Chemical I ndustry Co, , Ud.) 
Lunox 1 00OC CTradename for an anionic surfactant, manufactured by Toho Chemical Industry Ca , Ud.) 
Carplex #80 (artticahing agent) (Tradename tor a white cartoon, manufactured by Shionogi Pharmaceu- 
tical Ca, Ud.) . . 



3.5 parts 
28 parts 
61 .5 parts 

2 parts 

3 parts 
2 parts 



20 The abow ingredients were homogeneoislypuNerizedari 
[Formulation Example 2] WettaHe powder 



zo 



35 



Compound (1) 
Compound (3) 

Zeekfite PFP (Tradename tor a kaolin-type day. manufactured by ZeeWite Industries. Ca. Ud.) 
Sonpd5050(Tradenarneta^ 

UinoxlOOOC (Tradename tor an ar^ Irxfcstry Ca, Ud.) 
Carplex #80 (anticaWng agent) (Tradename tor a whHe carbon, mamrfactured by Shionogi Pharmaceuti- 
cal Ca, Ud.) ' 




The above ingrealerrts^ 
[Fbrrrxiation Example 3] WettaWe powder 



50 



55 



Compound (1) 
Compound (4) 

ZeeWite PFP (Tradename for a kaoBn-type day. manufactured by Zeekfite Industries, Ca. Ud.) 
Sorpd 5050 (Tradename tor an ank^ 

Umox 1000C (Tradename for an anionic surfactant manufactured by Toho Chemical Industry Ca. Ud.) 
(^ex #80 (irtkakx^ agent) 

tical Ca. Ud.) . 



0.5 part 
30 parts 
62.5 parts 

2 parts 

3 parts 
2 parts 



The al^ ingredients were hornc^en^ 



4 
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[Formulation Example 41 Wettabfe powder 



Compound (1) ' — 

Compound (5) 

ZeeMite PFP (Tradename fx a Kaofin-type clay, manufactured by ZeeMite Industries, Ca, Lid.) 

SorpoJ 5050 (Tradename for an anionic surfactant manufactured by Tbho Chemical Industry Co., Lid.) 

Uanox 1000C (Tradename tor an anionic surfactant manufactured by Tbho Chemical Industry Ca, Lid.) 

Carplec #80 (anticaJting agent) (Tradename for a whHe carbon, manufactured by Shionogi Prtarmaceu- 
tical Ca, Ltd.) 



0.5 part 
30 parts 
62^ parts 

2 parts 

3 parts 
2 parts 



The above Ingredients were homogeneously pulverized and mixed to form a wettaHe powder. 
(Formulation Example 5] WettaUe powder 



Compound (1) ~" — ^ — 

Compound (6) 

ZeeMite PFP (Tradename for a kaofin-type day, manufactured by ZeeMite Industries, Ca, Ltd.) 

Sorpo! 5050 fTradenarn* for an anionic sufactarrt, manutactured by Tbho CherricaJ Industry Ca, Ltd.) 

Umax 1 000C (Tradename for an anionic surfactant manufactured by Toho Chemical Industry Co, Ltd.) 

Carplex #80 (arrtfcaMng agent) (Traderame for a wrtrte carbon, manufactured by Shionogi Pharmaceuti- 
cal Ca, Ud.) 



15 parts 
15 parts 
63 parts 

2 parts 

3 parts 
2 parts 



The above ingredients were rwmogeneousry pulverized and mixed to form a wettable powder. 
[Formation Example 6] ErreJsifeble concentrate 



Compound (1) 


0.5 part 


compound (2) 


4 parts 


Xylene 


74.5 parts 


Isophorone 


15 parts 


Sorpcl 3005X (Tradename for a mixture of rwnkxiic a^ ardonlc surfacta^ 
ChemicaJ Industry Ca, Ud.) 


6 parts 



The above ingredients were homogeneously pulverized and mixed to form an emuisffiable concentrate. 
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[Formation Example 7] Emulsfiafale concentrate 



Compound (1) 
compound (3) 
Xylene 
Isophorone 

Sorool3005X (Traders ta^ 

Chemical Industry Ca.Ud.) 



02 part 
6 parts 
72.8 parts 
15 parts 
6 parts 



The above ingredients were homogeneously pulverized and mixed to form an emutsHiaWe concentrate. 
fPormafion Example 8] Emulsffiabe concentrate 



2S 



CompouKlO) 
compound [A) 
Xylene 



Scfpd30Q5XCTradena^ 

Chemical Industry Co., lid.) _ 



0.1 part 
6 parts 
72.9 parts 
15 parts 
6 parts 



Tne above irxjred^ 
[Formation Example 9] ErmMiable concentrate 



Compound (1) 
compound (5) 
Xylene 



Scfpd 3005X rn^enajne to a rnixto 

Chemical Industry Co., Ltd.) ; 



0.1 part 
6 parts 
72.9 parts 
15 parts 
6 parts 



so 



The above ingredients were homogeneously pulverized and mixed to form an emUsifiable concentrate. 



55 



6 
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[Formation Example 10] EmulHfiaWe concentrate 



Compound (1) 


2.5 parts 


compound (6) 


2.5 parte 


Xylene 


74 parts 




15 parts 


Sorpd 3005X (Tradename tar a mature of norionic 
Chemical Industry Ca, Ltd) 


6 parts 



The above ingredients were hornogeneousJy pulverized and mixed to form an emulsifiable concentrate 
[Fbrmiation Example 1 1] FlowaWe 



Compound (1) 


5 parts 


Compound (2) 


40 parts 


AgrizoJeS-711 (Tradename for a rxritoruc surtactant rrertufactured by Kao Corporation) 


8 parts 


UmcDMWOC (Traders 
Lid.) 


0.5 part 


1% Rodopd water (Tradename for a thickener, manufactured by RWne-Pouienc) 


20 parts 


Ethylene glycol (anti-freezing agent) 


8 parts 


water 


16.5 parts 



Ths above ingredients were torrogeneousfy mixed to form a ftowatte. 
[Fbrmtf atfon Example 12] RowaUe 



Compound (1) 


1.5 parts 


Compound (3) 


45 parts 


Agtizole S-71 1 (Tradename for a nonionJc surfactant, manufactured by Kao Corporation) 


8 parts 


Luna 1 000C (Trad ename for an anionic surfactant manufactured by Toho Chemical Industry Ca , Ltd) 


0.5 part 


1% Rodopol water (Tradename tar a thickener, manufactured by RhOne-Poulenc) 


20 parts 


Ethylene glycol (anti-freezing agent) 


8 parts 


Water 


17 parts 



The above Ingredients were homogeneously mixed to form a flowable. 
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[FofmUation ExamplB 13] RcwaUe 



70 



15 



Corrpound (1) 
Conpound(4) 

Agrizoto S-71 1 (Tradename for a nonionte surfactant manufactured by Kao Corporation) 

tjunax 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Irxajstry Co., 

Ltd.) 

1% Rodopoi water (Tradename tor a thickaner. manufactured by Rhftne-Pculenc) 
Ethylene glycol (anti-freezing agent) 

Water . 



0.75 part 
45 parts 
8 parts 
0.5 part 

20 parts 
8 parts 
17.75 parts 



20 The above ingredients were homogeneously mixed to form a flowaHe. 
[FormUation Example 141 Rotable 



25 



SO 



35 



Compound (1) 
Compound (5) 

Agraote S-71 1 (Tradename for a nortoric surfactant manufactured by Kao Corporation) 

Lunox 1000C (Tradename for an anion* surfactant manufactured by Toho Chemical Industry Co.. 

Ud.) 

1% Rodopoi water (Tradename for a thickener, manufactured by Rhone-Poulenc) 
Ethylene glycol (arrtMreeang agent) 



0.75 part 
45 parts 
8 parts 
0.5 part 

20 parts 
8 parts 
17.75 parts 



The above ingredients were homogeneously mixed to form a flowaWe. 



50 



55 



8 
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[Formulation Example 15] RowaUe 



Compound (1) 


20 parts 


Compound (6) 


20 parts 


Agrfaole 8-711 


8 parts 


(Tradename for a nonionic surfactant manufactured by Kao Corporation) 




Lunox 1 0OOC (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Ca, 
Ltd.) 


0.5 part 


1% Rodopo* water (Tradename for a thickener, manufactured by Rhone-Poulenc) 


20 parts 


Ethylene glycol (anti-freezing agent) 
Water 


8 parts 
23.5 parts 


The above ingredients were homogeneousry mixed to form a flowaWa 




[Formulation Example 1 6] Granular wettabie powder (dry flowatte) 




Compound (1) 


8 parts 


Compound (2) 


64 parts 


Isoban Na 1 (Tradename fa- an anionic surfactant manutactured by Kuraray teoprene Chemical Ca, 

Lid.) 


10 parts 


Vanilex N (Tradename tor an anionic surfactant manufactured by Sanyo-fokusaku Puip Ca Ltd) 


5 parts 


CarpJex #80 (Tradename tor a white carbon, manufactured by Shionogp PriarmaceuticaJ Ca, Ud.) 


13 parts 


Tnft abcve Ingredients were homogeneousry puVerized and mixed to form a dry ftowable. 




[Formulation Example 17] Granular wettaHa powder (dry ftowatte) 




Compound (1) 


2.5 parte 


Compound 0) 


75 parts 


Jsoban Na 1 (Tradename tor an anion* surfactant manuf 
Ud.) 


10 parts 


Vanilex N (Tradename for an anionic surfactant, manufactured by Sanyo-KSokusaku Pulp Ca Ud.) 


5 parts 


Cerplex #80 (Tradename for a white carbon, manufactured by Shionogi Pharmaceutical Ca. Ltd.) 


7.5 parts 



The above ingredients were homogeneously pulverized and mixed to form a dry fbwable. 
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[Formulation Example iq Granular wettabie powder (dry flowaWe) 



to 



15 



Compound (1) 
Compound (4) 

teoban No. 1 ijraderarne tor an anionic surfactant rnanufactured by Kuraray Isoprene Cherrdcal Co, 
LU.) 

V^«N (Traders 

Ca^e, #80 (Tradenamafaaw^ 



The above ingredente were homogeneously pulverized and mixed totormadryflowaWe. 
[Formulation Example 191 Granular wettabla powder (dry flowaWe) 



Imparts 
72 parts 
10 parts 

5 parte 
11.8 parts 



25 



Compound (1) 
Compound (5) 

teoban No. 1 (Tradename tor an anionic surfactant rnanufactired by Kuraray isoprene Chemical Ca , 
Lid.) 

Vanta N (Tradename lor an anionic surfactant, rrarwfertured by Sairyo-Kbtajsaku Pulp Ca Lid.) 
r^«<80aradeitanietbrawrito 



1.2 parts 
72 parts 
10 f 



S parts 
11.8 parte 



35 The above ingredients were rwmogeneousiy pulverized arxl mixed to torm a dry f iowable. 
[Formulation Example 20] Granular wettabie powder (dry flowabie) 



, — ~ " ' 38 parts 

Conpound<1) 38 pa^ 
Compound (6) 

^^.iph^aforanartoricsu^ 10 ^ 
lid.) 

Vanita N (Tradename far an anionic surfactant manufactured by Sanyo-Kbkusaku Putp Ca Ud.) Sparts 

Camta wo nradoranw fa a^ carton I 9parts 



The above ingredients were homogeneously pulwrfced and mixed totormadiyftowaUe. 



S5 



10 
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[Foundation Example 21] Granule 



Compound (1) 


0.05 part 


Compound (2) 


0.4 part 


Bentonite 


50.0 parts 


Talc 


44.55 parts 


Tbxanone GR-31 A (Tradename tor an anionic surfactant manufactured by Sanyo Chemical Industries. 


5 parts 


Ud.) 



IB 



Tne above ingredients were homogeneously mixed and pulverized, and after addition of a small amount of water, 
the mixture was Kneaded, mixed and granulated by an extrusion-type granulating machine, followed by drying to obtain 
a granule. 

[Rwmulafion Example 22] Granule 



25 



Compound (1) 


0.015 part 


Compound (3) 


0.45 part 


Bentonite 


50.0 parts 


Talc 


44.535 parts 


Taxanone GR-3 1 A (Tradename tor an anionic surfactant, manufactured by Sanyo Chemical Indus- 


5 parts 


tries, Ud.) 



35 



The above Ingredients were homogeneously mixed and pulverized, and after addition of a small amount of water, 
the mixture was kneaded, mixed and granulated by an exfiruslorhtype yanulating machine, followed by drying to obtain 
a granule. 

[Formulation Example 23] Granule 



Compound (1) 


0.01 part 


Compound (4) 


0.6 part 


Bentonrte . 


50.0 parts 


Talc 


44.39 parts 


Toxanone QR-31 A {Tradename for an anionic surfactant manufactured by Sanyo Chemical Industries, 


5 parte 


Ud.) 





65 



The above ingredents were homogeneously mixed and pulverized, and after addition of a small amount of water, 
the mixture was kneaded, mixed and granulated by an extrusion-type granulating machine, followed by drying to obtain 
a granule. 



11 
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[Formulation Example 24] Granule 



10 



1S 



Compound (1) 
Compound (5) 
Bentonite 
Talc 



TcxarwneGR^1A{Tra^^ 



0.01 part 
0.6 part 
50.0 parts 
44.39 parts 
5 parts 



Theaboveingre*^^ 
tharnbdu^ 
a granule. 

20 

[Formulation Example 2SJ Granule 



30 



Cornpound(l) 


025 part 


Ox*pound(6) 


025 part 


Bentonite 


50.0 parts 


Talc 


44.5 parts 


ToxanoneGR-31A 


5 parts 


fjradenametor an anionic surfactant, manufactured by 




Sanyo Chemical industries, Ltd.) 





a granule, 

[Formulation Example 26| 



so 



Compound (1) 
Desmedipham 

AgrudeS-TII (Tradename ^ 

U^IONC^*^ 
Ud.) 

1% Rodopo) water (Tradename tor a thickener, rraiudactured by RhOne-PouJenc) 
Ethylene glycol (anti-freezing agent) 

Water 



4 parts 
40 parts 
8 parts 
0.5 part 

20 parts 
8 parts 
19.5 parts 



12 
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The above ingredients were homogeneously mixed to form a flowabla 
[Formulation Example 27] Wettable powder 



Compound (1) 


0.5 part 


Cyctoate 


30 parts 


ZeeMtte PFP (Tradename for a kaolin-type clay, manufactured by Zeekfrte Industries Co., Ud.) 


44 5 narts 


Scrpo! 5050 (Tradename tor an anionic surfactant manufactured by Toho Chemical Industry Co., Ud.) 


2 oarts 


Uxnoxl(XX)C (Tradename for an aniora 


3 parts 


vmiptm vow oyau; \ iraaename wr a wnne caroon, nwiuiactured by Srionogj Pharmaceu- 
tical Ca, Ud.) 


20 parts 


The stare ingredents were h^ 




[Formulation Example 28] WettaWe powder 




Compound (1) 


1 part 


DiaDate 


30 parts 


ZeeWHe PFP (Tradename far a teoOn-type day; manufactured by Zeetfte Industries Ca. Ud.) 




Sorpol 5050 (Tradename for an anionic surfactant rranufectured by Toho ChenicaJ Industry Ca, Ltd.) 


£ ptu to 


Lunox 1000C (Tradename for an antonic surfactant manufactured bv Toho ChamfcaJ Irv^rv rv» 


3 parts 


Carplex #80 (anticakng agent) (Tradename for a white carbon, manufactured by ShionogJ Pharmaceutic 
caJCo, Ud) 


20 parts 


The above ingredients were hctnooeneously pulverized and mixed to form a wettable powder. 




[Formulation Example 29] Rowabte 




Compound (1) 


2.5 parts 


Lenadl 


40 parts 


Agrfcole *71 1 (Tradename tor a nontortc surfactant, manufactured by Kao Corporation) 


8 parts 


Umax 1000C (Tradename for an anionic surfactant manufactured by Toho Chemical Industry Ca, Ud.) 


0.5 part 


1% Rodopol water (Tradename tor a thickener, manufactured by Rhone- Poulenc) 


20 parts 


Ethylene glycol (anti-freezing agent) 


8 parts 


Water 


21 parts 



13 



The above ingredients were 
[Formulation Example 30] Flowabie 
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eously mixed to form a flowabie. 



10 



Compound (1) 
TCA 

Aonzoie S-71 1 (Tradename for a rtfnionic surfactant manufactured by Kao Corporation) 

UmoxloOOCfTradenarnelofa^ 
Ltd.) 

1% RodopoJ water {Tradename tor a thickener, marufacta^ 
Ethylene glycol (anti-freezing agent) 

Water 




The above ingredients were homogeneously mixed to form a ftowabie. 
ftomulation Example 311 WettaWe powder 



25 



SO 



Compound (1) 
Peculate 

Zeekfite PFP (Tradename tor a taoGMype day. manufactured by ZeekDte Industries Co.. Lid.) 
Sorpol 5050 (Tradenain e tor an ank^ 

Lunox 1000C tradename for an anionic surfactant, rnanufactured by Toho tterrical Industry Ca. 
Ltd.) 

Carplex #80 (antaking agent) (Tradename for a white carbon, mambctured by Shtonogl Pharma- 
ceutical Ca, lid.) 



0.75 part 
30 parte 
44.25 parts 

2 parts 

3 parts 

20 parte 



The above ingredients were rwwgeneousrypurvertzed and rrtxed to form a writable powder. 
[Formulation Example 321 Flowabie 



50 



£5 



Compound (1) 



Agrfzoie S-711 (Tradename far a nonionic surfactant, manufactured by Kao Corporation) 

Lunox 1000C (Tradename for an anionic surfactant rnanufactured by Toho Chemical Industry Ca. 

Ltd) 

1% Rodopoi water (Tradename for a thictaner, manufactured by RMne-Poulenc) 
Ethylene glycol (anti-freezing agent) 



Water 



2 parts 
40 parts 
8 parts 
0.5 part 

20 parte 
8 parts 
21.5 parte 



14 
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The above ingredients were homogeneously mixed to form a flowable. 
[Formulation Example 33] Wettabie powder 



Compound (1) 


0.75 part 


EPTC 


30 parts 


Zeekfite PFP (Tradename for a kaofin-type day, manufactured by Zeekfite Industries Ca. Ltd.) 


44.25 parts 


Sorpd 5050 (Ttadenam e far an ankxfc surfactant rra 


2 parts 


Uinox 1 000C (Tradename for an anionic surfactant, manufactured by Tbho Chemical Industry Ca, 
Ud.) 


3 parts 


Carplex #80 (anticaKng agent) (Tradename for a white carbon, manulactured by Shionogl Pharma- 
ceutical Ca, Ltd.) 


20 parts 



The above ingredients were homogeneously pulverized and mixed to form a wettabfe powder. 
[Ftmrtulatfon Example 34] Wettabie powder 



Compound (1) 


8 parts 


Ruazifop-P-butyl 


20 parts 


ZeeHite PFP (Tradename for a kaoOrvtype day, manufactured by Zeekfite Industries Ca. Ltd.) 


47 parts 


Sorpol 5050 (Tradename for an anionic surfactant manufactured by Toho Chemical Industry Ca, Ud.) 


2 parts 


Umax 1000C (Tradename for an anionic surfactant manufactured by Toho Crternical Industry Ca, Ud.) 


3 parts 


CarpiBx #80 (antteaWng agent) (Tradename for a white carbon, manufactured by ShfonogJ Pharmaceuti- 
cal Co, Ud.) 


20 parts 



The above Ingredients were homogeneously pulverized and mfced to form a wettabie powder. 
[Formulation Example 35] Wettabie powder 



Compound (1) " ~~ 

Sothaxydftn 

ZeeWite PFP (Tradename for a kaoOrvtype day, manufactured by Zeekfite Industries Ca, Ud.) 

Sorpol 5050 (Tradename for an anionic surfactant marurfadured by Toho Oiemfcal Industry Ca, Ltd.) 

Umax 1000C (Tradename for an anionic surfactant manufactured by Toho Chemical Industry Co., Ud.) 

Carplex #80 (antfoaWng agent) (Tradename for a white carbon, manufactured by ShfonooJ Pharmaceuti- 
cal Co, Ud.) 



39 parts 

2 parts 

3 parts 
20 parts 
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The above ingredients were homogeneously puVerized and 
[Formulation Example 



lFlowable 



10 



15 



Compound (1) 

Hatoxyfep-methyi 

Amzde S-71 1 (Tradename for a nonionic surfactant manufactured by Kao Corporation) 

UnoxtOWCfTradenarnelor^ 
Ud) 

1% Rodopol water (Tradename tor a thickener, rnanufectured by Rhone-Poulenc) 
Ethylene glycol (antHreezing agent) 



7 parts 
39.2 parts 

8 parts 
0.5 part 

20 parts 
8 parts 
17.3 parts 



The above ingredients were homogeneously mixed to form a f towatte. 
[Formulation Example 37] Flowabie 



Compound (1) 

QuizaJofop-ethyl { _ 

Ag^eS-Tlinradewmato 

U™1CKK>C<™^ 
Ud.) 

1% Rodopol water (Tradename tor athickener, manufactured by Rhone-Poutonc) 
Ethylene glycol (antMrewdng agent) 

Water _ ■ 



20 parts 
20 parts 
8 parts 
0.5 part 

20 parts 
8 parts 
23.5 parts 



The above ingredients were homogeneously mixed to torm a f towable. 



55 
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[Formulation Example 38] Rowable 



Compound (1) 


4 parts 


Trifluralin 


40 parts 


AgrizoleS-711 (Tradenama for a nonionlc surfactant, manufactured by Kao Corporation) 


8 parts 


Unox1000C{TlwJenarw Industry Ca, 
Ud.) 


0.5 part 


1% Rodopol water (Tradename for a thickener, manufactured by Rhorw-PduJenc) 


20 parts 


Ethylene glycol (anti-freezing agent) 


8 parts 


Water 


19.5 parts 



Tne above ingredients were homogeneously mixed to form a ftowabie 
[Formdatjon Example 39] Rowable 



Compound (1) " ~ 

Diethatyf-ethyl 

Ap/fcoleS-711 (Tredenanie for a rwrionlc surfactant, manufactured by Kao Corporation) 

Ujri«10OX(rrBder»rr» 
Ltd.) 

1% Rodopol water (Tradename for a thickener, manufactured by Rhone-PouJenc) 

Ethylene glycol (anti-freezing agent) 

Water 



The above Ingredients were hornogeneousry mixed to form a ftowaWe. 
[ForrmJafion Example 40] WettaWe powder 



Compound (1) 


0.75 part 


Compound (2) 


6 parts 


Oiailate 

Zeekfte PFP tradename for a kaolin-type day, manufactured by Zeekfite Industries Ca, Ud.) 


22.5 parts 


45.75 parts 


Sorpd 5050 (Tradename for an anionic surfactant, manufactured by Toho ChemfcaJ Industry Ca , Ud.) 


2 parts 


Umax 1000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Ca. 
Ud.) 


3 parts 


Carplex #80 (anticaMng agent) (Tradename for a white carbon, manufactured by Shionogi Pharrna- . 
ceuQcal Co., Ud) 


20 parts 
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The above ingredients were homogeneously pulverized and mixed toform awettable powder. 
IFormUation Example 41] WettaWe powder 



15 



Compound (1) 
Compound (2) 
Ruazfap-P-butvt 

ZeeMite P FP (Tradename tor a kaolin-type clay, manufactured by ZeeMite Industries Co, U±) 
So^ 5050 (Trader^ 

Unox 10OOC (Tradenameforanai^ Chemical Industry Ca, Ud.) 

Caiplexf80(ant^ 

IticaJCa.Ud.) m ■ ■ 



2.6 parts 
20.8 parts 
6.5 parts 
45.1 parts 

2 parts 

3 parts 
20 parts 



The above ingredients were homogeneously pirf^arfniixed totorm a wetted powder. 
» [Fdmxiafexi Example 42} WettaUe powder 



Compound (1) 
Compound P) 
Sethaxydim 

2eakntePFP(Triidenameforate^ 
Sorpo, 5050 (Traded 
U^IOrgOCf^erwme^^ 
Caiplex#80(arti^ 

ticalCa.Ud.) . ■ — 



1.8 parts 
14.4 parts 
14.4 parts 
44.4 parts 

2 parts 

3 parts 
20 parts 



The above ingredients were 



hc*m>geneouBly puhwized arri mixed to form a wettaBe powder. 



45 



SO 



55 
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[Formulation Exanple 43] FlowaUa 



Compound (1) 
Compound (2) 
Hakwyfap^nethyl 

Uma1000Cnbadenarr»torana^ Industry Co., 
Ltd.) 

1% Rodopol water (Tradename for a thickener, manufactured by RhCne-Pouienc) 

Ethylene glycol (anti-freezing agent) 

Water 


2.8 parts 
22.4 parts 
15.68 parts 
8 parts 
0.5 part 

20 parts 
8 parts 
22.62 parts 


The above ingrecfierrts were homogeneously mixBd to form a ftowaWa 
[mmuaBon Example 44] Flowabfe 




Compound (1) 
Compound (2) 
Quizaksfbp-ethyl 

Agrizole S-71 1 (Tradename for a nonfonic surfactant, manufactured by Kao Corporation) 

Ujtkw 1000C (Tradename Industry Ca. 
Ltd.) 

1% Rodopol water (Tradename tor a thickener, manufactured by Rhcoe-Pouienc) 

Ethylene glycol (anti-freezing agent) 

Water 


4 parts 
32 parts 
4 parts 
8 parts 
0.5 part 

20 parts 
8 parts 
23.5 parts 


The above ingredients were hornogeneously mixed to form a ftowaH e. 
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[Formulation Example 45] Flowable 



Compound (1) 
Compound (2) 
Triflurafin 

Aorizole 8-711 (Tradename for a noricnic surfactant, manufactured* Kao Corporation) 

U^IOOOCCTra^namefaanan^ 

Lid.) 

1% Bodopot water tradename for a tNctener, marvfectured by Rhone-PoUenc) 
Ethylene glycol (anti-freezing agent) 




The above Ingredients were hocrogeneousiy mixed to form a 
{Formulation Example 4€J Flowable 



35 



Compound (1) 
Compound (2) 
Diethatyl-ethyl 

Atfzde S-711 (Tradename for a nonionic surfactant rnanufactured by Kao Corporation) 

Ujn«1000C (Traders 
Ltd.) 

1% Rodood water {TrideriameioratWctener, manufactured by Bhont^oulenc) 
Ethylene glycol (anti-freezing agenfl 



I. 4parts 

II. 2 parte 
28 parts 
8 parts 
0.5 part 

20 parts 
8 parti 

22.9 parts 



The above rngretfients were homogeneously mixed to term a flowable. 



so 
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[Fbrmiiafon Example 47] WettaUe powder 



Compound (1) — ~ — 

Compound (3) 

SethoxycBm 

ZeeWite PFP (Tradename tor a kactfrvtype clay, manufactued by ZeeWite trxJustries Ca, Ltd) 

Sorpd 5050 (Tradename tor an anionic surfactant maniifactured by 

Lunox 1000C CTradename for an anionic surfactant manufactured by Toho Chemical Industry 
Ltd) 

Carplex #80 (anticaWng agent) Tradename tor a white carbon, manufactured by Shionogi Pharmaceu- 
tical Co., Ltd.) 



0.8 part 
24 parts 
6.4 parts 
43.8 parts 

2 parts 

3 parts 

20 parts 



The above ingredients were homogeneously puhwteed and mfaced to torm a wettabie powdar. 
[Formulation Example 48] Rowabie 



Compound (1) 


1.25 parts 


Compound (3) 


37.5 parts 


Quixatofop-ethyi 


1.25 parts 


Agrteole S-71 1 (Tradename for a rwnionic surfactant rronutodured by Kao Corporation) 


8 parts 


Lunox 1000C (Tradename tor an ariionfc surfaaant rra/i^^ 
Lid.) 


0.5 part 


1% Rodopd water (Tradenarrw tor a W 


20 parts 


Ethylene glycol (anti-freezing agtrrQ 
water 


8 parts 
23.5 parts 



The above ingredients were homogeneously mixedto tormaftowaWa 
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[FbrmJafcn Example 49] Wettable powder 



to 



15 



Cornpoundfl) 
Compound (4) 
Sethoxydim 

Zeetfrte PFP (Tradename tor a KaoGn-type day. manutectured by Zeehfile Wustnee Ca. Ud.) 

SorpoISOSO^enarneloran^ 

U^1000C(TWen^ 

C^le*#^ar^^ 
ticalCa.Ud.) 



0.5 part 
30 parte 
4 parts 
40.5 parte 

2 parte 

3 parte 
20 parte 



» The above ingrediente were homogeneous puhwfeed arid mixed to farm a wettable ponder. 
tFormuiaiion Example 50] RowaMe 



30 



55 



Compound (1) 
Compound (4) 

CHrizalofap-ethyi 

AgnzoleS-711 (Tradename** anonlcntoairtarta* rnanubcturedby Kao Corporalion) 

U^1000C(Tradena^^ 
Ud.) 

1 % Hodopol water (Tradenaim for a tr^ 
Ethylene glycol (anti-freezing agent) 



0.65 part 
39 parte 
0.65 part 
8 parte 
0.5 part 

20 parte 
8 parte 
23.2parts 



The above Ingrediente were homogeneously mixed to form a ftowable. 
permutation Example 51] Wettable ponder 



45 



Compound (1> 
Compound (5) 
Sethoxydim 

ZeeMits PFP (Tradename tor a kaolin-type day. rrmnutactured by ZeeMrte Industries Ca, Ud.) 
Sorpc. 5050 (Tradename tor an antonfo 
l000C(Tradenametor^ 



Lunox "t 

CeiptaMO (artkaWng agent) (Tradename tor a white carbon rr^cturedby SWonogl 
tea Ca. LB.) 



Pharmaceu- 



0.5 part 
30 parte 
4 parts 
405 parte 

2 parts 

3 parte 
.20 parte 



EP0766918A1 



The above ingredients were homogeneously pulverized and mixed to form a wettable powder. 
[Formulation Example 52] Howable 



Compound (1) 


0.65 part 


Compound (5) 


39 parts 


CXiizalofop-ethyi 


0.65 part 


AgrizoteS-711 (Traxlenameforanonionic surfactant, nrartufacturedby Kao Corporation) 


8 parts 


LunoxlOOOC (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. 


0.5 part 


Ltd.) 


1% Rodopoi water (Tradename for a thickener, rnanufadured by Rhdne-Pdulenc) 


20 parts 


Ethylene gtyool (anti-freezing agent) 


8 parts 


Water 


232 parts 


Trie above ingredients were homogeneously mixed to form a flowabla 




[Formulation Example 53] Wettable powder 




Compound (1) 


/parts 


Compound (6) 


7 parts 


Fluazrfap4»-butyl 


17.5 parts 


ZeeMite PFP (Tradename lor a kaofin-type clay, manufactured by ZeeMite Industries Ca. lid.) 


43.5 parts 


Sorpoi 5050 (Tradename for an anionic surfactant rranufactured by Toho Chemical Industry Ca, Ltd.) 


2 parts 


Lunox 1000C (Tradename for an anionic surfactant manufactured by Toho Chemical Industry Ca, Ltd.) 


3 parts 


Ce/piex #80 (trticaWng agent) (Tradename tor a white carbon, manufactured by SNonogi Pharmaceu- 


20 parts 


tical Ca, Ltd.) 



The above ingredients were homogeneously pulverized and mixed to form a wettable powder. 
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[Formulafion Example 54] WettaHe powder 



10 



15 



Compound (1) 
Compound (6) 

^5050^^ 

bn .1«C(B«»^ 

C^ex*0(ant^^ 



3 parts 
3 parts 
24 parts 
45 parts 

2 parts 

3 parts 
20 parts 



so Ihe above ingredients wars homogeneously puh«rized 
[Formulafion Example 55) FlowaHe 



arxJrTvbcedtoiormawettable powder. 



Compound (1) 
Compound (6) 
Haxwyfajwiietriyi 

AgteoleS-711 (Tradenametor a noniortc surfactant manufactured by Kao Corporate*) 

U^ir^ (Traders 
Ltd.) 

1% Rodopol water (Tradename tor a thktener. manufactured by Rhone-Poutenc) 
Ethylene glycol (anti-freexlng agent) 

Vfeter . — " 



6 parts 
5 parts 
33.6 parte 
a parts 
0.5 part 

20 parte 
8 parts 
17.9 parts 



The above ingredients were 



homogeneously mixed to farm a flowed 



50 



55 
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[Formulation Example 56] Rowable 
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Compoundfl) 


15 parts 


Compound (6) 


15 parts 


Quizatofop-ethyl 


15 parts 


Agrtzole S-71 1 (Tradenarr* fa a rxxtionic surfactant, manufactured by Kao Corporation) 


8 parts 


Luncx 1 000C (Tradename for an anionic surfactant, manufactured by Toho Chemical Industry Ca, 
Lid.) 


0.5 part 


1% Rodopoi water (Tradename tor a thickener, manufactured by Rhone-PouJenc) 


20 parts 


Ethylene glycol (anti-freezing agent) 


8 parts 


Water 


18.5 parts 



The above Ingredients were homogeneously mixed to form a ftowaHa 
pounds <2)to<6)hasamoro 
TEST EXAMPLE 1 

Plastic box having a teric^ of 33 era a wk^ CHuviaj 50 o t 

arxJslertder amaranth was sown at a depth of ao^ 

Qtenperatur9crftrom20 to 25*Cfor 14 powdereofcorrpound(l), com- 

pound (2), oornpound (3) and their mixtures were suspended and diluted with water to predetermined concentrations, 
and 10 rrt ol each susp«nsk)n was urfto^ 

a greenhouse. 28 Days after the treatment the aerial parts of slender amaranth were weighed, and the control rates 
(Eo) were calculated from the following formula. 

Eo(%) o p-(the weight of the plant In a treated arearthe weight of ttie plant In the non-treated area)] x 1 oo 

AithoMihlixJvidualadte 
amixturedtwactrvecorrxxxj^ 

control rate). In such a case, It is called synergy The expected oonMiatoEeolaap^GorTtlnattondtwoN^ 
SS^Sf "i™^" ™ toOcww <Colby calcuSatiorft of eyrtertfo and wrtaoortetic ^fftets of terbieicto oorrMnafions. 
Weed", vol. 15, pp. 20-22, 1967). 

Ec-a+H«*pyi00 

a: The control rate of herbicide A applied at a rate of (a) kg/ha. 
p: The control rate of heibicide B applied at a rate of (b) kg/ha. 

Ec: The expected control rate of herbidde A appfied at a rate of (a) iqg/ha and herbicide B applied at a rate of (b) 
kg/ha. 1 ' 

Name*, when Eo is larger than Ec, the effect of the herbicide combination is considered as synergy. 
The results are shown in Table 1 and Table 2. The symbol In the IfabJes has the following meaning. 

A: Slender amaranth 
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Table 1 



Hertftadal effects of sinole formulations (control rate 
%) . 



Compound 


Appfication rale of active 


A 


ingredient (g/a) 




Compound (1) 


0.1 


71 




0.2 


81 




0.4 


85 


Cornpound(2) 


1.8 


0 




32 


0 




84 


5 


Compound (3) 


1.6 


0 




3.2 


9 




6.4 


38 
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Table 2 



Actual and expected herttddal effects of mixtures (control 
rate%) 


Application rate off active 


A 




Actual value 


Expected value 








0.1 +1.6 


85 


71 


0.1 + 32 


85 


71 


0.1 + 8.4 


85 


72 


02 + 1.6 


90 


81 


02 + 3.2 


90 


81 


02 + 6.4 


92 


62 


U.*+ 1.0 


95 


85 


0.4 + 32 


98 


85 


0.4 + 8.4 


100 


88 


Comp.(1) + Comp.(3) 






0.1 + 1.6 


84 


71 


0.1+32 


86 


74 


0.1 +6.4 


89 


82 


02 + 1.6 


90 


81 


02+32 


90 


83 


02 + 6.4 


93 


88 


0.4 + 1.6 


95 


85 


0.4 + 32 


95 


86 


0.4+6.4 


98 


91 


(The expected values In the table are calculated from Colby's 
equation, which Is mentioned above) 



From the results in Table 2, It is evWent thai mbcturee o( conp^nd (1) with compound (2) and compound (3) have 
effects exceeding the expected values and act synergy on slender enwanth. 

TEST EXAMPLE 2 

Plastic boxes having a length of 33 cm, a width of 33 cm and a depth of 8 cm wore filled with sterilized diluvial soil, 
and tufted knotweed was sown at a depth of about 1 .5 era The plant was grown in a greenhouse at a temperature of 
from 20 to 25'C and then treated with chemicals. Wettabie powders of compound (1 ), compound (4), compound (5) and 
their mixtures were suspended and (filuted with water to predetermined concentrations, and then 10 ml of each suspen- 
sion was uniformly applied to the foliage. The plant was grown the plastic box is placed in a greenhouse. 28 Days after 
the application, the aerial parts of tufted Knotweed were weighed, and the control rates (Eo) were calculated in the 
same manner as in Test Example 1 . The results are shown in Table 3 and Table 4. The symbol in the Tables has me 
renewing meaning. , 

B: Tufted knotweed 



27 



EP0766918A1 



Table 3 



Herbictial effects of single tomwiations (control rate 




%) 




Compound 


Application rate of active 


B 


ingredent fofe) 




Compound (1) 


0.1 


62 




0.2 


71 




0.4 


80 


Compound (4) 


1.6 


29 




3.2 


66 




6.4 


100 


Compound (5) 


1.6 


0 




3.2 


30 




6.4 


43 
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Table 4 



5 


Actual and expected herbJodaJ effects of mixtures (control 
rate%) 




Application rate of active 
ingredient (g/a) 


B 


in 

IV 




Actual value 


Expected value 


Comp.(1) + Comp.(4) 








0.1 +1.6 


80 


73 




0.1+32 


93 




15 


0.1 +6.4 


100 


100 




02 + 1.6 


AS 






02 + 32 


95 


90 




02 + 6.4 


100 


100 


20 


0.4 + 1.6 


89 


86 




0.4+32 


100 


93 




0.4 + 6.4 


100 


100 


25 


Comp.(1) + Ccmp.{5) 








0.1+1.6 


73 


62 




0.1 +32 


80 


73 


30 


0.1 +6.4 
02 + 1.6 


83 
83 


78 
71 




02+32 


85 


80 




02 + 6.4 


90 


83 


35 


0.4 + 1.6 
0.4+32 


83 
90 


80 
86 




0.4 + M 


95 


89 


40 


(The expected values In the table are cakx 
equation, which la mentioned above.) 


dated from Colby's 



The results In Table 4 dearly Indicate that mixture* of compound (1) with compound (4) and compound (5) have 
45 effects exceeding the expected values and act synergicairy on tufted knotweed 

TEST EXAMPLE 3 Herttririfll effects and phytntrwirity test 

Plasticiwxes having a length of 33 cm, a width of 33 cm and a depth of 8 cm were filled with sterilized diluvial sofl, 
so and sugar beet wild oat. biackgrass, common lambequater, common cNckweed. kedbck, tufted Knotweed and slender 
amaranth were swn in each box at a depth of about 1 .5 cm. The plants were grown in a greenhouse at a temperature 
of from 20 to 25 9 C tor 1 4 days 4nd then the flowabtes prepared in accordance with Formulation Example 11, Formula- 
ton Example 12, Formulation Example 13, Formulation Example 14 and Formulation Example 15 were diluted with 
water and appfied unHormly to the foliage. 28 Days after the application, the effects on respective weeds and sugar beel 
55 were evaluated on the basis of the following standard ratings. 

Standard ratings 

5; Complete destruction or control rate of more than 90% 
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4: Control rate of from 70 to 90% 

3: Control rale of from 40 to 70% 

2: Control rate of from 20 to 40% 

1* control rate of from 5 to 20% 

o' : Control rate ot less man 5% 

results are sh^ 
knctweed, H: slender amaranth 





Hemiodal effect and phyt 

Application rate of flowa- 
tte(gfe) 


OtQDQC 

~ 


it/agj 
B 


ainsti 

~c~ 


sugar 

TT 


beet 
~E~ 


F 


1FT 


H 


Example 11 
Example 12 
Example 13 
Example 14 
Example 15 


10 
33 
67 
67 
2.5 


0 
0 
0 
0 
0 


5 
5 
5 
5 
5 


5 
5 
5 
5 

Is 


5 
5 
5 
5 
5 


5 
5 
5 
5 
S 


5 
5 
5 
5 
5 


5 
5 
5 
5 
5 


5 
5 
5 
5 

5 J 



1. A herttc^ cordon 

/^^ p OCH 3 

CVso 2 nhc^Jn (1) 

0 N-\ 

OCH3 

lae (2), (3). (4). (5) and (6) as adiw ingr«Sirts. 



30 



EP0 766 918A1 




OCH 2 CF : 



2. Theherbiddal cornposition according to Claim 1. which contains the ajmpound represented by tht formula (2) in 
combination with the fluoropropytthlazoQne derivativa 

3> The hetbWdaJ composition according to Claim 1 , which contains the compound represented by the formula (3) In 
combination with mefluoropropytthiazofine derivative. 

4. The herbWdal conpositton according to Claim 1 . which containa the compound represented by the formula (4) in 
combtnatton with the nuoropropyttHazofine derivativa 

5. The herbiridaJ cornposition acoording to Claim 1 , which contains the compound represented by the formula (5) in 
cornbination with the f iuoropropytthiazoSna derivative. 

6. The herbicidaJ a>mposition aoconfing to Claim 1 , which contains the compound represented by the formula (6) In 
combination with the f iucropropyttrtazofine derivativa 
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